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Abstract
Objective
This study was designed to review the pediatric anaesthesia services at King Khalid
University Hospital (KKUH).
Methods
Retrospective analysis review for pediatric surgery case s in patients under 12 years of age
from 2002 to 2007.We also reviewed the pediatric surgery cases from Jan 2007 to Dec 2007 at
KKUH. Data of age, sex, and types of surgery were collected.
Results
Our data showed no significant change in the total number of pediatric surgery cases over
the last 6 years (2002-2007). The mean average of pediatric surgery cases percentage was
18.7%. The data analysis revealed a higher percentage of cases at the age of less than 2 years
and above 5 years. The elective pediatric surgery cases were more than emergency cases. The
male pediatric patients were more than the female.
Conclusion
This study demonstrates the need and the potential to establish a guideline for anaesthesia in
children at KKUH.
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Introduction
The Kingdom of Saudi Arabia (KSA) hasmany general hospitals, but there are
few pediatric specialized hospitals. Children
less than 14 years comprise 43% of the
population, which is currently 27 million 1.
Most of the children receive medical and
surgical services in the general hospitals,
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where the pediatric services are
inappropriate and inadequate without
separate care from adults. However, the
Ministry of health has become aware of the
importance of this issue, and there a number
of improvements in the Saudi health care for
children, including a growing focus on the
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need for medical subspecialties such as
pediatric anesthesia to provide the
appropriatemedical and surgical care
needed by different age groups.
The speciality of anaesthesia has been
growing in the KSA, and the number of
anaesthesiologists is steadily increasing.
Many anaesthesia subspecialty programs
have been recognized by the Saudi Council
for Health Specialties, and the Pediatric
Anaesthesia Fellowship (PAF) program has
recently been accredited on 2004.
Pediatric anaesthesia is defined as the
provision of anaesthesia care for infants and
children. The anatomic, physiologic, and
psychological differences between pediatric
and adult patients made the administration
of anesthesia to the children different from
that for adults. Pediatric anesthesia has been
evolved very early over the last 150 years 2.
Charles H. Robson was the first pediatric
anaesthesiologist at sick children hospital in
Toronto 3. Pediatric anaesthesia requires
knowledge, training and experience with
proper facilities and equipment, and thus it
presents a challenge for anaesthesiologists 4.
It is well known that the morbidity and
mortality outcomes of surgery with
anaesthesia in children is closely related to
the experience of the clinical team involved,
especially in the very young age 5,6. The
hospitals that do large surgical volume of
pediatric patients had better outcomes than
small centres 7. King Khalid University
Hospital (KKUH) is a non-specialized
hospital, so volume and type of pediatric
surgical patients need to be evaluated.
There are many guidelines in pediatric
anaesthesia practice in many countries, e.g.
the UK 8, France, Germany 9 and the US 10,
but there are currently no regular standards
Saudi Arabia.
The aim of this study is to review the
practice of pediatric anaesthesia services at
KKUH. This might help to do more research
and improvement in the future.
Materials and Methods
Retrospective analysis was performed on
electronic data base for all cases of pediatric
surgery in patients under 12 years at KKUH
from Jan 2007 to Dec 2007. Patient's data
demographics (age and sex), type of surgery
(elective and emergency), and pediatric
subspecialties were collected. We also
reviewed the total number of general
pediatric surgery cases for the 6 years from
2002 to 2007. Pediatric anaesthesia services
provided outside of the operating room
were excluded.
Results
The data analysis revealed the number of
pediatric surgery cases in 2007, including
pediatric subspecialties, to be 1679, 20.4% of
the total number of surgical procedures (n=
8217). Table 1 shows the percentage of
pediatric cases to total surgeries from 2002
to 2007. The mean average percentage of
pediatric surgery for the last 6 years was
found to be 18.7%. Data analysis of the
pediatric surgery performed in 2007
revealed the following: Children (n=1679)
were classified according to their age into
three groups; 0-2 years, 36.69%; 2-5 years,
23.7%, and 5-12 years, 39.61% as shown in
Table 2.
Table 1: The percentage of pediatric surgery to total surgeries from 2002 to 2007
Year
2002
2003
2004
2005
2006
2007
Total
Pediatric
1609
1597
1679
1507
1574
1679
6369
157
Total
9083
8909
8560
8165
8511
8217
33976
% Pediatric
17.7
17.9
19.6
18.5
18.5
20.4
(ave.) 18.7
JT U Med Sc 2009; 4(2)
Pediatric anesthesia
Table 2: Pediatric patients (n=1679) classified into age groups (2007)
5-12
Total
Number
616
398
665
1679
36.69
23.7
39.61
Table 3: The percentage of pediatric surgery Male and female patients (Data collected 2007)
Male
female
Total
Patient number
1054
625
1679
62.78
37.22
Table 4: The elective surgery percentage (2007)
1069
610
Type
Elective
Emergency
Total
Sub.Ped
Patients number
1350
329
1679
Gen.Ped
Type of surgery
80.41
19.59
1200
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1000
900
800
700
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Figure 1: Totalof General and Subspecialtypediatric surgery cases 2007
General Pediatric Surgery = Gen. Ped SubspecialtyPediatric Surgery = Sub. Ped
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The percentage of male patients was 62.78%,
and female patients, 37.22% (table 3). In
Table 4, the percentage of elective surgery
was 80.41%, and for emergency surgeries
19.59%. The general pediatric surgery case
percentage was 36.33% (n = 610) out of the
total number of pediatric surgery cases (n=
1679) in 2007, as shown in Figure 1.
Discussion
Pediatric anaesthesia is a subspecialty area
of anaesthesia which has many risk factors
associated with increased adverse outcomes.
This has been shown to be most relevant
where anaesthesiologists have not had
adequate pediatric training or have had
infrequent experience in dealing with
children, especially infants and neonates.
Many studies demonstrated that the
mortality and morbidity were increased for
pediatric patients compared to adult
patients 11-13. In addition, the incidence of
cardiac arrest increased in infants cared by
non-pediatric anaesthesiologist compared
with children cared by pediatric
anaesthesiologist 14. Therefore, special
training and experience for
anaesthesiologist who provides anaesthesia
for infants and children more needed.
KKUH is an adult-oriented hospital and
system. However, children do receive
medical and surgical care in special units
separated from adults. Clinical
opportunities for the practice of pediatric
anaesthesia are thus abound in pediatric
surgical subspecialties. Many pediatric
subspecialties are represented, including
plastic, orthopaedic, urology and neurologic
surgery, as well as radiology. Pediatric
anaesthesia services are not available for
Ear, Nose, Throat, Dental, ophthalmologic,
and cardiovascular surgeries. Data analysis
showed that there has been no significant
change in the total number of pediatric
surgery cases over the last 6 years (2002-
2007), which may be due to the hospital
having a limited bed capacity. In addition,
one day surgery is not available. Data
analyses of pediatric subspecialties in details
were not available, because it was recorded
together with adults in such categories as
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urology, orthopaedic and others.
Anaesthesia and sedation service for
children outside the operating room were
not frequent and not recorded on the
regular listing, except for MRI, which has
only recently been established, and its data
recorded separately from the main
operating room, and will be evaluated in a
different study in the future. KKUH has a
special emergency room for children.
However, there are few emergency cases
because the hospital is not a trauma centre,
and most of these cases were at the age of 5
years and above, because this age group has
a higher incidence of accidents and trauma
than others. Our data showed also a high
percentage of children under age of two
years. The incidence of anesthesia mortality
and morbidity is a greater in the younger
age group, specifically below one year 15.
There is an intensive care unit for children
with severe or rare co-morbidities which
require postoperative intensive care.
Children undergo surgical operation within
the same facilities as those used for adults.
Cases are distributed along a spectrum of
illness severity, from healthy ASA1 patients
to sicker ASA 3 and 4, but the majority of
cases are ASA1 and 2. All children who
undergo surgery are assessed before their
operation by an anaesthesiologist, and
anaesthetised by consultants who have a
regular paediatric practice. Age-adjusted
anaesthesia equipment, drugs, and
disposable items are available for general
and regional anaesthesia. Most of these
monitoring devices are available in the
induction, operating and recovery areas.
There is Anaesthesia equipment for
mechanical pulmonary ventilation in all age
groups (volume and pressure-controlled
ventilation, variable respiratory rates,
appropriately designed paediatric breathing
systems). Warming devices are available in
the operating room and recovery area.
Acute pain relief service is not available for
young children.
The pediatric anaesthesia effort is strongly
supported by anaesthesia consultants,
pediatric surgeons and other staff. Pediatric
anaesthesia functions within the department
of anaesthesia and intensive care and has
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four objectives: to provide a high standard
perioperative care of pediatric anaesthesia
and incorporate all currently available
technologies and techniques; to promote
teaching and training in pediatric
anaesthesia.; to afford opportunities for
clinical research in pediatric anaesthesia
techniques, outcomes, pharmacology, and
other related issues; and to provide
anaesthesia and sedation to children outside
the operating room. There are a large
number of consultant anaesthesiologists in
the department, but there is a lack of
pediatric anaesthesiologists.
Anaesthesia residency training has been
organized to involve rotation in pediatric
fields for two to three months. The Saudi
Board (SB) and King Saud University
Fellowship (KSUF) of Anaesthesia and
intensive care do not offer certification in the
practice of pediatric anaesthesia. Instead, the
Saudi Council for Health Specialties
acknowledges qualification for the provision
of pediatric anaesthesia through successful
completion of an accredited fellowship in
pediatric anaesthesia.
Overseas training in pediatric anaesthesia in
North America after completing a residency
programme is also available. There is a lack
of adequate number of pediatric cases and
shortage of specialized staff which effect the
training program and pediatric experience
at KKUH. In a large survey study to review
pediatric anaesthesia training in Japan
revealed similar defects 16. Rapid growth in
service utilization at the current time is most
apparent for the anaesthesia performed
outside the operating room, preanesthesia
care, and pain service. KKUH need more
time and effort to be considering
subspecialized pediatric anaesthesia. In the
present, pediatric anesthesia team must
recognize and work within their limit of
professional competence. Also, all staff who
care for children in the operating room,
recovery room and general ward should be
participate in continuing medical education
and should have pediatric advance life
support (PALS).The incidences of anethetic
complications were not recorded by
electronic source and this is the one of the
limitation of this study, although this could
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be subject of future investigation. The other
limitation is the lack of published sources of
pediatric anesthesia in Saudi Arabia.
Summary
The subspecialty of pediatric anaesthesia
has gained increasing recognition. Pediatric
surgical outcomes improve when the
anaesthesia is provided by a pediatric
anaesthesiologist.
The pediatric anaesthesia services at KKUH
have a number of defects and weaknesses
which will need to be improved in the
future. Improvements are needed in the
anaesthesia hospital facilities, staff,
equipment, training and education. This
study demonstrates the need and the
potential to establish a guideline for
anaesthesia in children at KKUH. This
guideline should be based on existing
practice and evaluated according to the
outcome. However, to be successful, these
improvements will require significant
investment in time and resources. The Saudi
Health care Ministry is becoming aware of
the importance of anaesthesia and
preoperative care for children, therefore
more studies to establish a high standard of
care, and to improve the outcomes of
pediatric anaesthesia are needed to keep
these improvements moving forward.
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